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To ameriorate the post-infarction heart failure in rats with a traditional
Chinese medicine, Wenyang-Yiqi recipe, and to analyze its
pharmacological mechanism by AMPK-mediated mitochondrial autophagy

CAO Chenghao, HAN Lihua”™ , ZHANG Huichao
( Department of Cardiology, Henan Traditional Chinese Medicine Hospital, Zhengzhou 450000, China)

[ Abstract]  Objective To observe the effects of the traditional Chinese medicine (TCM) , Wenyang-Yiqi recipe,
on post-infarction heart failure in rats, and to investigate its pharmacological mechanism by AMPK-mediated mitochondrial
autophagy. Methods A total of 100 healthy SPF rats were randomly divided into five groups (n=20 per group) : control

group, sham-operated group, model group, TCM intervention group, and AMPK agonist group. The rat model of post-
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infarction heart failure was established by coronary artery ligation except for the control group and the sham operation group.
Then, the TCM intervention group was given Wenyang-Yiqi recipe, 0. 10 mL/kg by intragastric gavage once a day for four
weeks, while the AMPK agonist group received the same dose of Wenyang-Yiqi recipe plus an intramuscular injection of
EX229 at the same time. After 4 weeks of intervention, the left ventricular ejection fraction (LEVF) and heart/body weight
ratio of the rats were measured. The mitochondrial respiratory control ratio (RCR) was determined by a mitochondrial
ventilator, and the protein expressions of p-AMPK/AMPK, LC3II/LC3I, PINK1 and Parkin were determined by western
blotting assay. Results ~Compared with the control group, the heart/body weight ratio of the model group and AMPK
agonist group was increased, while the state3 respiratory rate and RCR were decreased. Compared with the model group,
the heart/body weight ratio of the TCM intervention group was decreased, while the state3 respiratory rate and RCR were
significantly increased ( P<0.05). Compared with the control group, the expression levels of p-AMPK/AMPK, LC3IL/
LC31, PINK1 and Parkin in the myocardial tissue of the model group, TCM intervention group and AMPK agonist group
were significantly increased, and compared with the model group, the expression levels of p-AMPK/AMPK, LC3II/LC3I,
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PINK1 and Parkin proteins in the TCM intervention group were significantly decreased ( P<0.05). Conclusions The

traditional Chinese medicine Wenyang-Yiqi recipe improves the myocardial function of rats with post-infarction heart

failure, and the mechanism might be related to the inhibition of AMPK-mediated mitochondrial autophagy.
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Table 1 The weight of rats in each groups at different time periods

ZH 31 Groups TO Tl T2 T3 T4 T5
XF AL Control group 220.3+20.3  235.6+18.2 253.5+21.3  264.3+20.6 275.5+22.6 287.5+23.6
B FARL Sham-operated group 221.2422.5  232.6+16.5 250.2+21.3  263.3+21.2 275.0+21.3 285. 621. 5
FERIZ Model group 222.5+19.6  233.0+18.2 240.3+20.3  249.5+20.61" 255.3+18.71" 261.2+19. 11"
rh2540 TCM group 220.6+22.3  232.1+19.2 242.1£19.6  252.3+19.33%  262.3£19.23% 271.3+18.23%
AMPK 340 AMPK agonist group ~ 222.3+19.2  233.6+19.2 241.3+21.3  247.2+19.3 254, 6220. 3 258. 6220. 1

TE: TOSELRAH T1 AARSRI &5 259 T HUAT; T2 259 T30 1 J&; T3 254 T 1 2 JAl ;T4 259 T30 3 /15 . 254 T Hil 4 JA . Sxd Ra 1L, D P<
0.05,% P<0.01; 5HAI20 4, ¥ P<0. 05, P<0.01,

Note. TO, base line; T1, after model preparation and before drug intervention; T2, 1 week after drug intervention; T3, 2 weeks after drug intervention ;
T4, 3 weeks after drug intervention; T5,4 weeks after drug intervention. Compared with the control group,” P<0.05, ? P<0.01. Compared with the
model group, * P<0.05, ¥ P<0.01.

&2 BARBAFRE B LVEF (x£s,n=5,%)
Table 2 The LVEF of rats in each groups at different time periods

ZH51 Groups TO T1 T2 T3 T4 TS
X HBZH Control group 72.346.2 73.15.6 72.5+7.0 73.246.2 71.66. 8 73.846.5
F AR Sham-operated group 71.5+5.6 72.345.8 71.9+6.2 73.3+7.0 73.546.0 73.6+7. 1
FEHIZH Model group 71.8+6.0 38.324.6 2 39.6£5.62 41.625.1% 41.6£5.52 40.8+6.8 2
254 TCM group 72.6+6.3 39.2+5.0 41.3+6.8 48.2+6.2 %  52.6x6.5% 53.6+6. 249
AMPK 3432 AMPK agonist group 72.347.2 37.9+6.9 39.2+6.7 40.145.6 40.8+7. 1 41.2+7.0

s O BELRA T1 ARG £ /5 259 T BAT ;T2 259 T 10 1 J8 T3 254 7900 2 JA s T4 259 T 103 A5 15 25 T 4 6, S50 MRAL g, D P<
0.05,% P<0.01; SHI4 5, * P<0. 05,4 P<0.01,

Note. TO, base line; T1, after model preparation and before drug intervention; T2, 1 week after drug intervention; T3, 2 weeks after drug intervention ;
T4, 3 weeks after drug intervention; TS, 4 weeks after drug intervention. Compared with the control group, ! P<0.05, 2 P<0.01. Compared with the
model group, 3 P<0.05, ¥ P<0.01.

3 SAUAKRROIEAREH (x25,n=5)
Table 3 Heart/body weight ratio of the rats in each group

o /PR H
205 Groups . . .
heart weight/body weight ratio (HW/BW)
Xt HR4L Control group 0.344+0. 045
B F A4 Sham-operated group 0.351+0. 039
FERIA] Model group 0.407£0. 041 1
254 TCM group 0.375+0. 039
AMPK #3)i4 AMPK agonist group 0.411+0.044 V

TE: SR IRALIEEL, D P<0. 05,2 P<0. 01; SHOBIL LLEE, P P<0.05,% P<0. 01,
Note. Compared with the control group, v P<0.05, ¥ P<0.01. Compared with the model group, 3 P<0.05, ¥ P<0.01.

R4 FSEARBOHHRLRAATEE LEL (v4s,n=5)

Table 4 Comparison of mitochondrial activity in myocardial tissues of the rats in each group

JRZS 3 State3 IRZS 4 Stated
2H 5 3 I 1 422 261
5] Groups (nmol O,/ (min*mg pro) ) (nmol O,/ (min*mg pro) ) PR FERIEE RCR
Xt B4 Control group 46.3+5.01 8.26+1.22 5. 610. 66
FAR4L Sham-operated group 45.2+4.03 8.35+1.07 5.41+0.57
12 Model group 34.5+4.22% 8.33+1. 11 4. 14x0. 60?
F 254 TCM group 40. 64.09 ¥ 8. 15+1.09 4.98+0.50 %
AMPK 32140 AMPK agonist group 34.4+3. 85 8.41+0.95 4.09=0. 55

T 0t I HedE, D P<0. 05,7 P<0. 015 5 BERIEH A, P<0. 05,% P<0. 01,
Note. Compared with the control group, ! P<0.05, » P<0.01. Compared with the model group, * P<0.05, ¥ P<0.01.
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RS SUAKRBOILIL p-AMPK/AMPK FIZERL IR [ W h5 4 335 Ho L
Table 5 Comparison of the expressions of p-AMPK/AMPK and mitochondrial autophagy

markers in myocardial tissue of the rats in each group

WAL S AR BERR AL IR T AR 1L

FEEMHREE 31 Al BERRAIE 1755

4151 Groups " 8 s L 31 Bt Wk
p-AMPK/AMPK LC3II/LC3I 1 PINK1

KFHEZH Control group 10 0.085+0. 021 0. 066+0. 016 0.0110.015 0.025+0. 011

T AR Sham-operated group 9 0.096+0. 018 0. 074£0. 017 0. 009+0. 010 0.033+0. 016
HERIZH Model group 6 0. 468+0. 054 2 0.411+0.038 ? 0.204+0.033 2 0.212+0.025 ?
HhZ52H TCM group 7 0. 135+0. 027 ¥ 0. 189+0. 022 ¥ 0.088+0.012 %  0.135+0.0174’

AMPK #3141 AMPK agonist group 7 0. 447+0. 050 0. 442£0. 045 0.195+0. 026 0.227+0. 035

S A RS, D P<0. 05,7 P<0. 01; 584 g, P<0. 05,4 P<0. 01,

Note. Compared with the control group, " P<0.05, 2 P<0.01. Compared with the model group, > P<0.05, ¥ P<0.01.
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Figure 1 Results of Western blotting of p-AMPK/AMPK and

mitophagy markers in the rat myocardial tissues
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